Epilepsy and synaptic proteins.
Throughout history, epilepsy affects about 1-2% of the population worldwide. Epilepsy can be caused by traumatic brain injury, exposure to certain toxins and drugs, and mutations of genes that often encode synaptic proteins. In addition to conventional linkage and association studies, the recent trio exome sequencing in epilepsy and proteomic analysis in autoimmune synaptopathies have accelerated identification of novel epilepsy-related proteins, most of which play critical roles in synaptic transmission. Furthermore, super-resolution microscopy analysis has revealed subsynaptic nanoscale distribution of presynaptic and postsynaptic proteins and suggests a precise trans-synaptic alignment of neurotransmitter release to receptors. Such identification and characterization of epilepsy-related synaptic proteins have been promoting the development of anti-epileptic drugs and the understanding of mechanisms of synaptic transmission.